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Background: Compliance behaviors of patients are critical in the control of Type 2 diabetes.
However, improving the compliance behaviors of diabetics in the western Sichuan district
of China is still unclear.
Objective: This study was conducted to explore the role of picture description education
about their knowledge of diabetes, insulin treatment adherence, and glycogenic control
level of insulin-dependent diabetic patients.
Methods: A total of 182 diabetic patients who received insulin injection therapy were
enrolled and randomly assigned to two groups. Patients in the control group (n ¼ 90)
received routine health education, whereas patients in the treatment group (n ¼ 92)
received picture description education based on the routine introduction about diabetes.
We collected data indicating the knowledge of patients with diabetes and tested their
glycogenic level one day before and three months after being discharged. Thereafter, we
recorded and evaluated the changes of adherence to insulin treatment between the two
groups 3 months after being discharged.
Results: Knowledge of patients with diabetes, their glycogenic level, and insulin treatment
adherence were significantly different in the two groups, and the data of the treatment
group were better than those of the control group (p < 0.05).
Conclusion: Picture description education can improve the knowledge of patients with
diabetes, enhance treatment compliance, and maintain blood glucose at a desirable level.
Copyright © 2016, Chinese Nursing Association. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.
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Type 2 diabetes is the most common chronic lifelong disease
with devastating complications [1]. The complications of type
2 diabetes include cardiovascular diseases, renal failure,
stroke, and blindness [2e5]. China is expected to bear one of
the greatest problems brought about by diabetes in the com-
ing decades. Therefore, it is important to prevent and control
obesity by focusing on reducing the burden of diabetes in
China.
Diabetes can be clinically controlled by using insulin [6].
Although insulin injection has been proven to be an effective
way to control diabetes, patient resistance to insulin in dia-
betes control still exists [7]. Education, lifestyle, health
behavior changes, and self-management in agreement with
professional treatment guidance are cornerstones of diabetes
control [8]. An educational program is a useful way for specific
training, teaching, and communicating with diabetics
regarding diabetes control [9]. Therefore, effective education
requires interactive communication. To understand the dia-
betes control situation and the compliance to insulin use of
diabetic patients in the western Sichuan district of China, we
employed a novel picture description educational method.
This method can be used to improve the compliance of di-
abetics to insulin therapy by assessing the awareness of dia-
betes control, glycogenic level, and insulin treatment
adherence of patients.2. Materials and methods
2.1. Participants
This study was conducted among type 2 diabetics in the
western Sichuan district of China. A total of 182 insulin-
dependent diabetes mellitus patients were randomized to
an intervention group and a control group. After randomized
assignment, 92 participants in the intervention group and 90
participants in the control group were respectively enrolled
at the baseline survey. Follow-ups were conducted after a 2
months of intervention. Patients were nonsmoking adults
aged 33e79 years old who have Type 2 diabetes. Patients with
mental illness, mental retardation, and impaired verbal
communication were excluded. All reports of randomized
controlled trials were prepared based on the CONSORT
Guidelines. Our research was conducted on human subjects
and was approved by the Community Review Board.
Informed assent and consent were obtained from the
participants.2.2. Demographics
Background item was designed to gather information related
to age (years), gender (male/female), and educational status
(elementary, middle, and high-level education).2.3. Procedure
For the control group, the diabetes nurse specialist organized
health education seminars every Tuesday afternoon at the
health education room 1 of endocrinology. Each seminar las-
ted 1.5 h. The content of the course included the concept of
diabetes, diet therapy, exercise therapy, drug therapy, pre-
vention of complications, and self-monitoring of blood
glucose. Relevant materials were distributed to patients dur-
ing the seminars. In every seminar, the diabetes nurse
specialist demonstrated the standard insulin injection
method to patients. Every demonstration lasted 10 minutes
and was repeated four times.
For the picture description education group, we used the
picture description health education tool about insulin use,
which is a color picture (1.52  9 cm) in Chinese purchased
from the Lilly Company (USA). The main topics included the
following: (1) basic knowledge of insulin, such as the defi-
nition of insulin, principle of lowering blood glucose, ben-
efits of treatment, common sense and misconceptions; (2)
the type and usage of insulin; (3) signs and symptoms of
hypoglycemia, and prevention and treatment of hypogly-
cemia; (4) storage of insulin and remedies when you forget
insulin injections; and (5) recommendation of blood
glucose, blood pressure, and hemoglobin A1c level. All pa-
tients were invited to attend the diabetes picture descrip-
tion education class that was carried out by the diabetes
nurse specialist. Patients were also encouraged to partici-
pate in the discussions to assist them in forming their own
viewpoint under the guidance of a nurse specialist. The
health education classes, which lasted 1.5 h, were held
every Thursday afternoon at the health education room 2 of
endocrinology.2.4. Evaluations
The questionnaires (Supplementary Table 1) were allocated to
patients a day before their discharge, and they were required
to complete the questionnaire by themselves. The question-
naires specifically constructed for this study were used twice
to evaluate the learning process of diabetics, as follows: 1 day
before discharge and 3 months after discharge. At the third
month after discharge, a dedicated nurse recorded the an-
swers of the patients through the telephone. The glucose level
of diabetics was determined by the clinical laboratory of
Sichuan Academy of Sciences and Sichuan Provincial People's
Hospital.2.5. Statistical analysis
The datawere analyzedwith SPSS statistical software, version
13.0 (SPSS Inc., Chicago, IL). The differences between the
intervention and control groupswere evaluatedwith the t-test
for continuous variables, ManneWhitney U test for non-
normally distributed numerical variables, and c2 test com-
parison for categorical variables. p < 0.05 was considered as an
indication of statistical significance.
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3.1. No significant difference in the demographic
characteristics between intervention group and control
group before the implementation of picture description
education
A total of 182 insulin-dependent diabetes mellitus patients
aged 33 to 79 (55.3 ± 12.3 years) participated in this study.
Among them, 109 cases (58.89%) were male and 73 cases
(40.11%) were female. With regard to educational status of
patients in the intervention group, 65.22% have secondary
education, 15.21% have elementary education, and 19.57%
have high-level education. For the control group, the educa-
tional levels were 65.56%, 17.78%, and 15.56% for elementary,
secondary, and high-level education, respectively. There is no
significant difference in the demographic characteristics (age,
sex, and educational level) between the intervention group
and control group before the implementation of picture
description education. We also gathered the baseline data
including HbA1C and glucose level. Thereafter, we observed
that there was no significant difference in the level of HbA1C
and glucose between the intervention group and control group
(data not shown).3.2. The picture description education is beneficial for
acquiring knowledge of diabetes
As shown in Table 1, patients in the intervention group with
picture description education performed better than the
control group in understanding the “five carriages” theory of
diabetes [10], basic knowledge of insulin, usage and storage of
insulin, emergent treatment of hypoglycemia, prevention of
complications, and the method of standardized injection. To
test their knowledge about the “five carriages” theory of dia-
betes, at the day before discharge, 82.6% of patients in the
intervention group and 70.0% of patients in the control group
understood the knowledge of the “five carriages” theory of
diabetes. Three months after discharge, 85.9% of patients in
the intervention group and 72.2% of patients in the control
group understood the knowledge of the “five carriages” theory
of diabetes (Table 1). For their knowledge on the treatment of
hypoglycemia, 96.7% of patients in the intervention group and
88.9% of patients in the control group learned the treatment of
hypoglycemia in diabetes the day before discharge. Three
months after discharge, 97.8% of patients in the intervention
group and 88.9% of patients in the control group learned theTable 1 e Cognition for diabetes between intervention group a
Groups n Knowledge of “five carriages” Treatm
The day before
discharge
Three months
after discharge
The day bef
discharg
Intervention 92 76 (82.6) 79 (85.9) 89 (96.7)
Control 90 63 (70.0) 65 (72.2) 80 (88.9)
x2 4.008 5.129 4.227
p 0.04 0.024 0.04
“Intervention” refers to the intervention group by picture description edutreatment of hypoglycemia in diabetes (Table 1). For their
knowledge of complications, 79.3% of patients in the inter-
vention group and 52.2% of patients in the control group knew
the complications of diabetes the day before discharge. Three
months after discharge, 80.4% of patients in the intervention
group and 50.0% of patients in the control group knew the
complications of diabetes (Table 1). These results indicate that
there is a significant difference between the two groups
(p < 0.05). These results also revealed that picture description
education is beneficial for acquiring knowledge of diabetes.
3.3. The picture description education improved the
knowledge level of using insulin
As shown in Table 2, the picture description education could
assist diabetics in effectively using insulin. For their basic
knowledge of insulin in diabetes, 95.7% of patients in the
intervention group and 76.7% of patients in the control group
understood the basic knowledge of insulin in diabetes the day
before discharge. Three months after discharge, 96.7% of pa-
tients in the intervention group and 77.8% of patients in the
control group understood the basic knowledge of insulin in
diabetes (Table 2). For their knowledge on the usage and
storage of insulin, 97.8% of patients in the intervention group
and 88.9% of patients in the control group learned the usage
and storage of insulin the day before discharge. Threemonths
after discharge, 96.7% of patients in the intervention group
and 87.7% of patients in the control group learned the usage
and storage of insulin (Table 2). For their knowledge on stan-
dardized injection, 95.7% of patients in the intervention group
and 82.2% of patients in the control group realized the stan-
dardized injection of insulin the day before discharge. Three
months after discharge, 96.7% of patients in the intervention
group and 86.7% of patients in the control group realized the
standardized injection of insulin (Table 2).
3.4. The picture description education is beneficial for
improving insulin therapy compliance
As shown in Table 3, the picture description education is
beneficial for enhancing insulin therapy compliance. For their
knowledge of correctmedication of diabetes, 93.5% of patients
in the intervention group and 81.1% of patients in the control
group received the correct medication of diabetes three
months after discharge (Table 3). For their knowledge on the
standardized monitoring of diabetes, 78.3% of patients in the
intervention group and 62.2% of patients in the control group
obtained the standardized monitoring of diabetes at threend control group [n (%)].
ent of hypoglycemia Knowledge of complication
ore
e
Three months after
discharge
The day before
discharge
Three months
after discharge
90 (97.8) 73 (79.3) 74 (80.4)
80 (88.9) 46 (52.2) 45 (50.0)
5.9 16.027 18.619
0.015 0.000 0.000
cation; “Control” refers to the control group.
Table 2 e Cognition for insulin between intervention group and control group [n (%)].
Groups n Basic knowledge of insulin Usage and storage of insulin Standardized injection
The day before
discharge
Three months
after discharge
The day before
discharge
Three months after
discharge
The day before
discharge
Three months
after discharge
Intervention 92 88 (95.7) 89 (96.7) 90 (97.8) 89 (96.7) 88 (95.7) 89 (96.7)
Control 90 69 (76.7) 70 (77.8) 80 (88.9) 79 (87.7) 74 (82.2) 78 (86.7)
x2 13.839 14.815 5.9 5.145 8.389 6.013
p 0.000 0.000 0.015 0.02 0.004 0.013
“Intervention” refers to the intervention group by picture description education; “Control” refers to the control group.
Table 3 e Insulin compliance between intervention group and control group [n (%)].
Groups n Correct medication Standardized monitoring Timely referral
Three months
after discharge
Three months
after discharge
Three months after discharge
Intervention 92 86 (93.5) 72 (78.3) 80 (87.0)
Control 90 73 (81.1) 56 (62.2) 63 (70.0)
x2 6.303 5.608 7.768
p 0.012 0.018 0.000
“Intervention” refers to the intervention group by picture description education; “Control” refers to the control group.
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timely referral of diabetes, 87.0% of patients in the interven-
tion group and 70.0% of patients in the control group obtained
the timely referral of diabetes three months after discharge
(Table 3).
3.5. The picture description education is beneficial for the
tight control of FPG, blood glucose, and HbA1C
As shown in Table 4, the picture description education was
beneficial in effectively controlling the level of fasting plasma
glucose (FPG), blood glucose, and HbA1C. For the FPG of dia-
betes, at the day before discharge, the FPG level of patients in
the intervention group was 6.20 ± 2.16 and the FPG level of
patients in the control group was 7.56 ± 2.42. Thereafter, at
three months after discharge, the FPG level of patients in the
intervention group was 7.37 ± 1.83 and the FPG level of pa-
tients in the control group was 8.12 ± 2.25 (Table 4). For the
postprandial glucose in diabetes, at the day before discharge,
the postprandial glucose level of patients in the intervention
group was 8.30 ± 2.41 and the postprandial glucose level of
patients in the control group was 9.33 ± 2.37. Thereafter, at
three months after discharge, the postprandial glucose levelTable 4 e Blood glucose level of patients from two groups (Ca/
Groups n FPG Postpr
The day before
discharge
Three months
after discharge
The day bef
discharg
Intervention 92 6.20 ± 2.16 7.37 ± 1.83 8.30 ± 2.4
Control 90 7.56 ± 2.42 8.12 ± 2.25 9.33 ± 2.3
t 2.081 3.143 2.472
p 0.031 0.025 0.029
“Intervention” refers to the intervention group by picture description educ
plasma glucose.of patients in the intervention group was 9.08 ± 1.51 and the
postprandial glucose level of patients in the control group was
11.21 ± 1.28 (Table 4). For HbA1C in diabetes, at the day before
discharge, the HbA1C level of patients in the intervention
group was 6.67 ± 1.23 and the HbA1C level of patients in the
control group were 7.10 ± 1.29. Thereafter, at three months
after discharge, the HbA1C level of patients in the intervention
group was 7.18 ± 1.34 and the HbA1C level of patients in the
control group was 9.36 ± 1.26 (Table 4).4. Discussion
In the current study, more patients in the intervention group
(those that received picture description education) under-
stood the “five carriages” theory of diabetes, basic knowledge
of insulin, usage and storage of insulin, emergent treatment of
hypoglycemia, prevention of complications, and the method
of standardized injection compared with the control group.
The patients in the picture description education group knew
how to efficiently use insulin well, and their insulin therapy
compliance was enhanced by the picture description educa-
tion method. Moreover, the picture description education wasmmol L¡1).
andial glucose level HbA1C
ore
e
Three months after
discharge
The day before
discharge
Three months
after discharge
1 9.08 ± 1.51 6.67 ± 1.23 7.18 ± 1.34
7 11.21 ± 1.28 7.10 ± 1.29 9.36 ± 1.26
4.913 1.986 5.015
0.000 0.038 0.000
ation; “Control” refers to the control group; “FPG” refers to the fasting
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glucose, and HbA1C.
Diabetes-induced cardiovascular diseases are major risk
factors for Chinese, and the prevalence of diabetes is high in
China. However, Wenying Yang et al. found that there are
varying diabetes statistical records in China [11]. The situation
on diabetes control and the compliance to insulin use of di-
abetics in thewestern Sichuan district of China is still unclear.
There is currently no substitute for insulin in the treatment of
diabetes locally and internationally. Previous studies observed
that the timely use of insulin in type II diabetics is beneficial
for protecting the residual islet function, delaying the com-
plications of diabetes, and regulating blood glucose at a stable
level [12]. Therefore, the early use of insulin therapy is a good
choice for type II diabetics. In Western countries, more than
half of type II diabetics were treated with insulin, whereas
only 10% of patients were treated with insulin in China
because of the constant misunderstanding of insulin-related
knowledge [13,14]. Therefore, nurses should pay attention in
teaching diabetics about insulin-related knowledge to change
the perception of patients regarding insulin therapy. There-
after, we first introduced the picture description health edu-
cation tool about insulin, in which a novel Chinese color
picture (1.52  9 cm) was purchased from the Lilly Company
(USA) for the western Sichuan district of China. The picture
description education encouraged interaction among patients
instead of purely teaching to enhance the learning interest of
patients. Because every patient has his/her own situation
about diabetes, patients could obtain the information they
want during the interaction with the picture description ed-
ucation. The picture description educational way could effi-
ciently address the real needs of every diabetic.
Tables 3 and 4 show the standardized injection test results,
blood glucose monitoring, and timely referral in the inter-
vention group (those receiving picture description education)
and the control group. The picture description education was
beneficial for enhancing insulin therapy compliance. Aidong
Gao et al. reported that actively communicating with patients,
analyzing potential causes brought by resistance to insulin
injection, and thereafter providing personalized care and
psychological health education, can improve insulin therapy
compliance [15]. The picture description education could also
compensate for these shortcomings because educators could
identify the problems of patients by encouraging them to
speak out their worries, finding reasons through group dis-
cussions, and assisting them in obtaining solutions by
communicating with each other. The picture description ed-
ucation is a patient-centered education method because it
focuses on issues that most patients are concerned about.
This kind of education is actually a decision-making process
in which patients obtain conclusions through their own active
thinking, willing them to take action andmanage diabetes in a
conscious way, improving the treatment compliance of insu-
lin. In the current study, the results of the day before
discharge only reflected the short-term effects, whereas the
results after three months of testing reflected the long-term
effects. These results are actually not comparable becausethey were conducted in different ways. However, we did not
compare the results of the day before discharge and the re-
sults after 3months.We only observed the difference between
the control group and the intervention group at the same
condition and time-point.
This study showed that the picture description education
was beneficial in effectively controlling the level of FPG, blood
glucose, and HbA1C. Our results were consistent with the re-
sults of Du Xiuxia and Xu Bingrui's study [16,17]. The key to
improving the effect of insulin therapy is the long-term
compliance to insulin therapy, which is the benchmark of
health education. Yan Yafeng et al. pointed out that the
quality of health education directly affected blood glucose
control, whereas the lack of interactivity and fun severely
weakened the effect of health education [18]. Compared with
traditional health training, the picture description education
emphasized interaction, which encouraged participants to
share their own methods to control blood glucose and pass
relevant information through picture description. The picture
description education promoted interaction and visual
learning by increasing the interest and interactivity of
diabetics.
Diabetes education plays a pivotal role in the integrated
control of diabetes. Thus, finding a more effective way to
improve health education effect has become an important
issue at present. The picture description education can
improve self-care. Therefore, it can be beneficial for control-
ling blood glucose level, preventing complications, and
improving the quality of life. Considering all the factors listed
above, the picture description education is worthy of promo-
tion. However, implementing it in our country requires
further exploration.Author contribution
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